Abstract: Empathic impairment is one of the hallmarks of psychopathy, a personality dimension 22 associated with poverty in affective reactions, lack of attachment to others, and a callous disregard 23 for the feelings, rights, and welfare of others. Neuroscience research on the relation between 24 empathy and psychopathy has predominately focused on the affective sharing and cognitive 25 components of empathy in forensic populations, and much less on empathic concern. The current 26 study used high-density electroencephalography in a community sample to examine the 27 spatiotemporal neurodynamic responses when viewing people in physical distress under two 28 subjective contexts: one evoking affective sharing, the other, empathic concern. Results indicate 29 that early automatic (175-275 ms) and later controlled responses (LPP 400-1000 ms) were 30 differentially modulated by engagement in affective sharing or empathic concern. Importantly, the 31 late ERP component was significantly impacted by dispositional empathy and psychopathy, but the 32 early component was not. Individual differences in dispositional empathic concern directly 33 predicted gamma coherence (25-40 Hz), whereas psychopathy was inversely modulatory. 34
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Interestingly, significant suppression in the mu/alpha band (8-13 Hz) when perceiving others in 35 distress was positively associated with higher trait psychopathy, which argues against the 36 assumption that sensorimotor resonance underpins empathy. Greater scores on trait psychopathy 37 were inversely related to subjective ratings of both empathic concern and affective sharing. Overall, 38 the study demonstrates that neural markers of affective sharing and empathic concern to the same 39 cues of another's distress can be distinguished at an electrophysiological level, and that 40 psychopathy alters later time-locked differentiations and spectral coherence associated with 41 empathic concern. 42 43 underpinning specific facets of empathy. This is critical when examining how each 92 component contributes to processing the distress cues of others, pivotal in eliciting 93 empathic concern and guiding moral behavior (Decety and Cowell 2014a) .
95
The focus of most clinical neuroscience research on empathy has been on the emotional 96 (affective sharing, or feeling the way another feels) and cognitive (perspective-taking, or 97 putting oneself in someone else's place) components of empathy. In particular, it is well 98 established that individuals with psychopathy do not experience distress cues as aversive.
99
For instance, offenders with high levels of psychopathy show reduced autonomic arousal 100 while viewing a confederate receiving electric shocks (Aniskiewicz 1979) . They also show a . In that latter study, this abnormality was exemplified by a 106 lack of an early electrophysiological response (N120 ms), thought to reflect an automatic 107 attention to negative stimuli. amygdala (Lockwood et al. 2013 ; Marsh et al. 2013 ; but see Decety et al. 2009 ). However, in 
147
Another study found that perspective taking modulates the late but not the early In comparison with the accumulated neurobiological knowledge of the emotional and 158 cognitive components of empathy described above, and a few personality studies that have 159 documented that, in the general population, trait psychopathy is associated with lower 160 propensity to feel empathic concern and less difficulty to make decision in moral dilemmas 
166
Empathic concern is an important element of human empathy due to its role in driving 167 prosocial and caregiving behaviors, even when the behavior is costly to the individual. This 
170
Empathic concern stems from the neural circuits implicated in parental behavior, selected 171 through evolution to protect and nurture offspring and kin, which are highly conserved 172 across species, and are modulated by intrinsic and environmental factors (Decety 2011b ).
173
Regions of this circuit include the periaqueductal gray, ventral tegmental area, specific 174 nuclei of the hypothalamus, basal ganglia, and ventromedial prefrontal cortex (Noriuchi et rights, and welfare of others and is separate from item seven that assesses shallow affect 183 (Hare 1998 psychopathy have yet to be linked to online neural dynamics in empathic concern. For each trial, participants were presented with a fixation cross that lasted between 800 292 and 1600 ms, then a face for 1500 ms, followed by another fixation cross of 1000 ms, then a 293 painful or neutral stimulus (1500 ms), and a 3000 ms window where they responded with 294 a visual analog scale. In that response phase, participants were asked to either evaluate the 295 intensity of the pain or their empathic concern for the person depicted in each trial (VAS -296 with no pain/extreme pain and not sorry/very sorry as the anchors).
297
There were ten task blocks, five pain sharing and five empathic concern blocks, with each 299 block consisting of 20 trials, for a total of 200 trials. Between blocks, a manually advanced 300 instruction reminder was given to the participants. All 100 pictures were used twice -once 301 in each task. This resulted in 50 trials per condition. Conditions were counterbalanced 302 across subjects and stimuli were randomized across trials. 
Results

379
Behavioral Ratings
380
Online subjective VAS ratings of the painful stimuli were analyzed in a 2 (condition) by 2
381
(gender) mixed-model ANOVA, which revealed a significant main effect of condition 382 (F(1,36) = 7.189, p < 0.05, η 2 = 0.166), wherein affective sharing ratings were greater than 383 empathic concern. There was also a significant main effect of gender (F(1,36) = 12.753, p < 384 0.001, η 2 = 0.262), characterized by higher ratings of both affective sharing and empathic 385 concern for females compared to males. Finally, there was a significant interaction of 386 condition and gender (F(1,36) = 9.511, p < 0.01, η 2 = 0.209) wherein affective sharing 387 ratings in male participants were greater than empathic concern ratings (t(18) = 3.164, p < 388 0.01). However, there were no such differences in females (t(18) = 0.489, n.s.). Table 1 (Table 1) . Finally, dispositional measures of justice sensitivity were not related 401 to either affective sharing or empathic concern. 
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Discussion
469
The ability to be moved by the distress of others and feel concern for their well-being is Global alpha density is considered a marker of attentional allocation (Sauseng et al. 2005 ).
576
Our findings indicate that attention was equally distributed across stimuli and tasks, for all 577 participants, regardless of their personality traits. Some previous EEG studies using similar 
